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allowed to  evapo ra t e  a t  room t e m p e r a t u r e  to a ve ry  small  
vo lume and  t h e n  sub jec ted  to  inf ra- red  analysis.  The  
presence  of two  h y d r o x y l  groups  ad j acen t  to  each  o the r  
(o-position) in t he  c o m p o u n d  was  revealed.  

A s teep  rise in opt ica l  dens i ty  of an  R N A  solut ion at  
260 mix was  no ted  upon  the  add i t ion  of an increasing 
a m o u n t  of ca techol .  This  i n fo rma t ion  allows one to con- 
c lude t h a t  t he  ma te r i a l  e x t r a c t e d  f rom adu l t  insects  wi th  
w a t e r  a n d  respons ib le  for g iv ing  a h igh  value  for free nu-  
c leot ide c o n c e n t r a t i o n  w h e n  measured  a t  260 m~t:, is 
catechol .  

Rdsumd. A c6t6 de neuf  acides amin6s un compos6 
po lyph6no l ique  est  d6cel6 dans  l ' ex t r a i t  aqueux  de Tri -  
bol ium con /usum Dura l .  Le c h r o m a t o g r a m m e  sur  pap ie r  
t ra i t6  p a r  KaFe(CN)6 et  l ' ana lyse  I .R.  rdv~lent  qu ' i l  s ' ag i t  
du cat6chol .  
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Mutant  E x p r e s s i o n  in Inbred Lines and Cr os s e s  

W h e n  a q u a n t i t a t i v e  cha rac t e r  can be scored more  t h a n  
once on single individuals ,  i ts  p h e n o t y p i c  var iance  m a y  
be rega rded  as made  up  of two  componen t s ,  V~ and  V i. 
V c refers to  the  va r iance  c o m m o n  to  t he  r epea t ed  scores 
on an  ind iv idua l  while  Vi refers  to  the  i n d e p e n d e n t  var i -  
ance of each score alone 1. For  a cha rac t e r  which  can be 
measured  on the  r igh t  and  the  l e f t -hand  side of an indi-  
vidual ,  t he  var iance  from, say, t he  left  side will be 
V L = V~ + V~ and  the  var iance  of t he  sum of t he  measure-  
m e n t s  on the  two  sides will be z VL+R = 4V c + 2 V  i. 

In  genet ica l ly  homogeneous  popula t ions ,  the  c o m m o n  
c o m p o n e n t  of var iance  V c is a t t r i b u t a b l e  to  var ia t ion  in 
the  ex t e rna l  e n v i r o n m e n t .  The  i n d e p e n d e n t  c o m p o n e n t  is 
var ious ly  descr ibed  as ' chance  or s tochas t i c  var iab i l i ty '  a, 
' d e v e l o p m e n t a l  error '4,  ' d e v e l o p m e n t a l  no ise ' : ,  and  ' in-  
t e rna l  acc iden t s  in d e v e l o p m e n t  "~, t e r m s  in wh ich  t h e  
au thors  t r y  to  express  t he  o rgan i sm ' s  inab i l i ty  to  realize 
a comple te ,  b i la te ra l ly  ident ica l  course of d e v e l o p m e n t  
n o t w i t h s t a n d i n g  ident ica l  genet ic  a n d  e n v i r o n m e n t a l  con- 
di t ions.  

I t  has  been  shown  in Drosophi la  t h a t  t he  re la t ive  con- 
t r ibu t ions  of t h e  two  c o m p o n e n t s  of va r iance  di f fer  ac- 
cord ing  to  t he  t y p e  of q u a n t i t a t i v e  charac te r .  This  is 
fu r the r  ref lected in cha rac te r i s t i c  differences be tween  in- 
b red  lines and  crosses w i th  respec t  b o t h  to  var iance  and  to  
the  value  of t he  mean ,  re la t ive  to those  of the  pa ren t s .  The 
causes and  consequences  of such  di f ferences  are  still  ob-  
scure. We  need  s imilar  analyses  on a g rea te r  v a r i e t y  of 
charac te rs  in d i f fe rent  e n v i r o n m e n t a l  s i tua t ions  and  in 
novel  genet ic  condi t ions  as in t h e  express ion  of m u t a n t s  of 
var iable  express ion.  There  t he  proper t ies  of the  sy s t e m 
can h a r d l y  be a t t r i b u t e d  to a long es tab l i shed  a d j u s t m e n t  
by  n a t u r a l  selection.  

The m u t a n t  used for th is  purpose  was cubitus in terrup-  
tus d o m i n a n t  (ci D, 4 th  chromosome)  of Drosophila melano- 
gaster. I n  single dose i t  causes  a t e rmina l  i n t e r rup t i on  of 
the  4 th  long i tud ina l  ve in  of t he  wing. W i t h  the  he lp  of 
sui table ,  m a r k e d  s tocks  th i s  m u t a n t  has  been  i n t roduced  
into severa l  inb red  lines so t h a t  t he  va r iance  of  express ion  
can be s tud ied  in d i f fe ren t  gene t ic  backgrounds .  The  lines 
were der ived  b y  long con t inued  b ro the r - s i s t e r  m a t i n g  
f rom t h e  Gabar ros  a n d  Pacif ic  wild stocks.  The  d i f fe ren t  
inb red  lines a n d  crosses b e t w e e n  t h e m  were  r ea red  in 
1/s 1 c reamers  a t  25°C and  a t  low densi t ies  to  e l iminate  
possible effects  of c rowding.  B o t h  wings  were  scored  for 
express ion  of ci D on 20 ind iv idua l s  of each  sex  per  cul ture .  
Express ion  is m e a s u red  as t he  ra t io  of t he  l eng th  of t h e  
4 th  ve in  p r e s e n t  to  t h a t  of t h e  u n i n t e r r u p t e d  3rd vein, 
bo th  m e a s u r e d  f rom t h e  an t e r io r  crossvein  7,s. 

The resul ts  are shown in the  Table.  Only those  lines and  
crosses arc shown  in wh ich  the  en t i re  d i s t r i bu t ion  of ex- 
press ion falls w i th in  t h a t  p a r t  of t h e  scale where  expres-  

sion is a p p r o x i m a t e l y  l inear  in re la t ion  to  genet ic  a n d  
env i ronmen ta l  changes ,  A desc r ip t ion  of t he  var ious  t e s t s  
and  a discussion of th is  p r o b l e m has  been  given ear l ierL 

In  all crosses the  m e a n  va lues  of the  scores in ~ are 
close to t h a t  of the  m i d p a r e n t  value,  t h e r e b y  p rov id ing  
addi t iona l  suppor t  for t he  l inear i ty  of th is  p a r t  of the  
scale. Wi th  respect  to t he  var iance ,  t h e  i n d e p e n d e n t  com- 
p o n e n t  V i is several  t imes  larger t h a n  the  c o m m o n  com- 
p o n e n t  V c. This is in a g r e e m e n t  w i th  unpub l i shed  exper i -  
ments ,  carried ou t  in co l labora t ion  wi th  Dr. F. "W. RoB- 
ERTSON, which showed t h a t  considerable  changes  in b o d y  
size and deve lopmen ta l  t ime  on d i f ferent  chemica l ly  de-  
f ined sterile media  were no t  a ccompan ied  b y  a l te ra t ion  in 
the  average express ion of ci D which  is there fore  insens i t ive  
to such  gross changes  in the  e n v i r o n m e n t .  Also d i f f e ren t  
levels of c rowding and  larval  g r o w t h  a t  successive per iods  
in live yeas t  cul tures  d id  no t  a f fec t  t he  express ion.  

In  the  Table  all e s t ima te s  of Vi a n d  l~ are  c o mb i n e d  in 
we igh ted  e s t ima tes  for all crosses  a n d  all i nb reds  respec-  
t ively.  The values  of Vt are r e m a r k a b l y  similar,  b u t  t he  
1~% value  for crosses is smaller .  As, however ,  b o t h  Vi and  
V e are n o t  homogeneous  w i t h i n  inbreds  and  w i t h in  
crosses (using B a r t l e t t ' s  t e s t  P < 0.05 for V i values  and  

Means and variance components of the expression ratio of ci D in 
inbred lines and crosses. :Explanation in text 

Inbred line or cross mean ~ N VL+R 2 Vi 4 l:c 

Gabarros 2 39,8 120 27.32 17.65 9.67 
Gabarros 4 41.7 80 32.98 30.63 2.35 
Gabarros 6 37.1 160 41.54 22.85 18.69 
Pacific 4 60.4 120 36.01 17.03 18.98 
Gab. 2 × Gab. 4 41.9 160 20.14 19.35 0.79 
Gab. 2 ×Pac. 4 51.0 40 44.77 31.54 13.23 
Gab. 2 × Pac. 10 49.8 160 29.10 23.35 5.75 
Gab. 4 ×Pac. 4 52.2 40 35.41 22.68 12.68 
Gab. 4 × Pac. l0 53.8 160 34.36 21.10 13.26 
Pac. 4 ×Pac.  10 58.5 160 40.58 30.31 10.27 
Total inbrcds 480 35.30 22.55 12.75 
Total crosses 720 31.40 23.52 7.88 
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P < 0.001 for  V c values)  a closer  e x a m i n a t i o n  seems  
r e c o m m e n d a b l e .  Compar i son  of t h e  V,. va lues  in  t h e  
crosses a n d  t h e i r  p a r e n t  l ines shows a lways  a s imi l a r  
or s o m e w h a t  h igher  V i in the  crosses. B u t  t he  s i t u a t i o n  for 
V~ is less obvious.  

The  b e h a v i o u r  of th i s  c h a r a c t e r  recal ls  t h a t  of a b d o m i -  
na l  c h a e t a e l ,  2,s b u t  is c lear ly  d i f f e ren t  f rom t h a t  of b o d y  
size, in  w h i c h  t~  is b y  fa r  t h e  l a rger  c o m p o n e n t  w h i c h  
w h e n  i n b r e d  l ines are  crossed,  decl ines  s h a r p l y  whi l e  t h e  
m e a n  increases  3. I n  n u m b e r  of ovar ioles ,  too,  V i is seve ra l  
t imes  larger  t h a n  Vc8 b u t  in  t h i s  c h a r a c t e r  c ross ing  of in-  
b r e d  l ines led to  a c lear  decl ine in  V c a long  w i t h  a n  increase  
in t he  mean .  The  express ion  of ci D differs  f rom s te rno-  
p leura l  br i s t les  where  t h e  r e l a t i ve ly  h i g h  V i genera l ly  de-  
creases w h e n  inb red  l ines are crossed,  whi le  V c is u n a l t e r e d  
and  t h e  m e a n  is i n t e r m e d i a t e  ~,~. 

These  c o n t r a s t s  u n d e r l i n e  t h e  d a n g e r s  i n h e r e n t  in  t he  a 
priori a r g u m e n t  t h a t  i t  m u s t  be  a n  a d v a n t a g e  for  a b i -  
l a t e ra l ly  s y m m e t r i c a l  o r g a n i s m  to  h a v e  i ts  t w o  sides as 
s imi la r  as possible,  a n d  t h a t  t he re fo re  a s y m m e t r y  in  bi -  
l a t e ra l  c h a r a c t e r s  c an  be  used  as a m e a s u r e  of genera l  
d e v e l o p m e n t a l  s t a b i l i t y  or  hom eos t a s i s  z0. E a c h  case m u s t  
be cons idered  on  i ts  o w n  mer i t s .  

D e v e l o p m e n t  in  h e t e r o z y g o t e s  is supposed  to  b e  m o r e  
ef f ic ient ly  buf fe red  a g a i n s t  e n v i r o n m e n t a l  a n d  gene t ic  dif-  
ferences t h a n  is d e v e l o p m e n t  in  i n b r e d  l ines  n .  On  t h e  
basis  of th i s  a s s u m p t i o n  we shou ld  e x p e c t  t h a t  t h e  ex-  
press ion of m u t a n t s  wou ld  t e n d  to  regress  to  wi ld  t y p e  
w h e n  i n b r e d  l ines were  crossed.  Th i s  is n o t  so, e i t h e r  in  our  
e x p e r i m e n t s  or  in  t h o s e  of SONDHI w i t h  ocelliless in  Droso- 
phila subobscura z~. A poss ible  e x p l a n a t i o n  would  be  t h a t  
t h e  g rea t e r  bu f fe r ing  a b i l i t y  of h e t e r o z y g o t e s  is on ly  

ef fec t ive  for  a c e r t a i n  r a n g e  a n d  v a r i e t y  of d i s t u r b a n c e s  
c o m m o n l y  e n c o u n t e r e d  in  popu la t i ons ,  b u t  n o t  for m u t a n t  
effects  w h i c h  g r ea t l y  t r ansg res s  t h e  n o r m a l  levels of 
v a r i a t i o n  ~*. 

Zusammen/assung.  I n  V e r s u c h e n  m i t  de r  M u t a n t e  ci D 
y o n  Drosophila melanogaster w u r d e n  die K o m p o n e n t e n  
d e r  n i c h t g e n e t i s c h e n  V a r i a n z  de r  M e r k m a l s a u s p r ~ g u n g  
b e s t i m m t  d u r c h  E i n k r e u z e n  y o n  ci D i n  v e r s c h i e d e n e  In -  
z u c h t s t / i m m e ,  Die  u n a b h ~ n g i g e  K o m p o n e n t e  (Vi) fiir die 
b e i d e n  Flt igel  i s t  m e h r e r e  Male gr6sser  als die g e m e i n s a m e  
K o m p o n e n t e  (V  c). N a c h  K r e u z u n g  zwischen  den  In -  
z u c h t s t / i m m e n  w u r d e  ke ine  V e r i i n d e r u n g  de r  Vi -Wer te  
u n d  in  d e n  \ ¥ e r t e n  de r  M e r k m a l s a u s p r i i g u n g  ke ine  An-  
n~iherung a n  den  n o r m a l e n  P h X n o t y p u s  fes tgeste l l t .  
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Gewinnung yon  Leukocyten  aus Rinderblut  unter  
Verwendung  yon  Wasser  als H i i m o l y t i k u m  

I m  Ver laufe  unse re r  U n t e r s u c h u n g e n  f iber  I n h a l t s s t o f f e  
y o n  p r ~ p a r a t i v  g e w o n n e n e n  eos inoph i l en  G r a n u l o c y t e n  
des P f e rdeb lu t e s  x e r sch ien  es uns  wf inschenswer t ,  dicse 
Zellen a u c h  aus  l ~ i n d e r b l u t  zu e r h a l t e n .  

V o r a u s s e t z u n g  fiir die I so l i e rung  y o n  E o s i n o p h i l e n  is t  
das  V o r h a n d e n s e i n  e iner  L e u k o c y t e n s u s p e n s i o n  2. N u r  aus  
P f e r d e b l u t  lassen s ich  d e r a r t i g e  Sus pens i onen  ohne  wei- 
t e res  gewinnen ,  d a  s ich  die E r y t h r o c y t e n  infolge Geld-  
ro l l enb i ldung  schne l le r  a b s e t z e n  als  d ie  L e u k o c y t e n .  Bet  
de r  D u r c h s i c h t  de r  L i t e r a t u r  n a c h  M e t h o d e n  de r  A b t r e n -  
h u n g  v o n  weissen B lu tze l l en  aus  Vo l lb lu t  3.v s t e l l t en  w i t  
test ,  dass  dieses P r o b l e m  n o c h  ke ine  be f r i ed igende  L 6 s u n g  
ge funden  ha t .  A m  aus s i ch t s r e i chs t en  e r sch ien  fiir unse re  
A r b e i t e n  die u n t e r  a n d e r e m  v o n  POLLI s a n g e w a n d t e  Me- 
rhode,  die S e n k u n g s g e s c h w i n d i g k e i t  de r  E r y t h r o c y t e n  
d u r c h  Zusa t z  yon  Gummi  arabicum zu besch leun igen ,  u m  
i ihnl iche Verhi£1tnisse wie b e i m  P f e r d e b l u t  zu schaf fen .  
Dieses V e r f a h r e n  f i ih r te  j e d o c h  bet  R i n d e r b l u t  n i c h t  z u m  
Ziel. Das  v e r a n l a s s t e  uns,  n a c h  e inem a n d e r e n  W e g  zu 
suchen.  Die schliessl ich v o n  uns  ge fundene  M e t h o d e  is t  
e infach.  Sie v e r l a n g t  k e i n e n  b e s o n d e r e n  a p p a r a t i v c n  u n d  
ze i t l ichen Aufwand  u n d  e rmSgl ich t  es, be l ieb ig  grosse 
B l u t m e n g e n  zu ve ra rbe i t en .  

Prinzip.  W i t  h / imolys ie ren  C i t r a t b l u t  m i t  e iner  aus-  
r e i c h e n d e n  Menge VCasser u n d  s te l l en  u n m i t t e l b a r  an -  
sehl iessend d u t c h  Zusa t z  e ther  e n t s p r e c h e n d  k o n z e n t r i e r -  
t e n  NaC1-LSsung das  i so tonische  Milieu wieder  her .  

Methode. 1600,0 cm 3 ]31ut werden  in 400,0 cm 3 3 ,8%ige r  
N a - C i t r a t l 6 s u n g  aufgefangen  u n d  d u r c h  Zusa t z  y o n  4 1 
~Vasser zur  H/ imolyse  g e b r a c h t  (B lu t  : \ ¥a s se r -Ve rh~I tn i s  

1:2) .  M a n  b r i n g t  das  C i t r a t b l u t  in  e inen  K u n s t s t o f f e i m e r  
u n d  giess t  aus  e inem zwei t en  4 1 W a s s e r  h inzu .  D u r c h  
m e h r m a l i g e s  U m s c h i i t t e n  y o n  E l m e r  zu E i m e r  wi rd  f l i t  
e ine  g u t e  D u r c h m i s c h u n g  gesorgt .  D a b e i  i s t  e n t s p r e c h e n d  
b e h u t s a m  v o r z u g e h e n ,  u m  S c h ~ d i g u n g e n  d e r  weissen  
:Blutzellen u n d  s t 6 r e n d e  i iberm~ssige  S c h a u m b i l d u n g  zu 
v e r m e i d e n .  Z u r  \ ¥ i e d e r h e r s t e l l u n g  phys io log i sche r  Ver -  
h~ l tn i s se  wi rd  das  hAmoly t i sche  B l u t  in  e inen  E l m e r  m i t  
1 1 4 ,5%ige r  NaC1-LSsung ( S t a m m l 6 s u n g )  e ingegossen 
u n d  wie o b e n  d u t c h  Umgies sen  y o n  E l m e r  zu E l m e r  g u t  
d u r c h m i s c h t .  Be ide  Arbe i t sg~nge  - H/ imolyse  u n d  Wiede r -  
e in s t e l l ung  de r  I so ton i c  - lassen s ich  l e ich t  in  ca. 30 bis  
60 scc bewerks te l l igen .  Auf  diese Weise  s ind  die L e u k o -  
c y t e n  n u r  ku rze  Ze i t  h y p o t o n i s c h e n  Verh~i l tnissen aus-  
gesetz t .  ]3ei k l e ine ren  B l u t m e n g e n  l~sst  s ich schne l l e r  
a rbe i t en .  Die  a n g e g e b e n e  Zei t  sol l te  j e d o e h  n i c h t  u n t e r -  
s c h r i t t e n  werden ,  d a m i t  e ine aus r e i chende  HXmolyse  ge- 
s i che r t  ist. 

A n s t a t t  m i t  NaCI -L~sungen  b e s t i m m t e r  K o n z e n t r a f i o n  
k a n n  m a n  die I s o t o n i c  a u c h  m i t  e n t s p r e c h e n d  k o n z e n -  
t r i e r t e n  S t a m m l 6 s u n g e n  phys io log i sche r  L 6 s u n g e n  wieder -  
he r s te l l en ,  Diese  S t a m m l 6 s u n g e n  mfissen  die e inze lnen  
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